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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreigu country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 1-2, 4, 7-11, 14-18, and 20 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Ohki et al (U.S. 6,143,590). 

As to claim 1, Ohki et al discloses in figures 12-13 a semiconductor package including a 
substrate ("motherboard" 257), an integrated circuit ("CPU chip" 232-1) mounted on the 
substrate (257), and a heat conductive plate (comprising elements 23 1& 237) having a portion 
interposed between the integrated circuit ("CPU chip" 232-1) and the substrate (257), the heat 
conductive plate (231 & 237) being heat-conductively connected to the integrated circuit ("CPU 
chip" 232-1) and having at least one portion (as indicated at 237) extending laterally out from 
between the integrated circuit (232-1) and the substrate (257). 

As to claim 2, Ohki et al discloses in figures 12-13 a semiconductor package in which the 
integrated circuit (232-1) is encased in resin (235), the plate (231 & 237) extending out of the 
resin (235), whereby heat generated in the integrated circuit (232-1) is conducted out of the resin 
(235). 

As to claim 4, Ohki et al discloses in figures 12-13 a semiconductor package, wherein the 
integrated circuit (232-1) has a substantially square or rectangular profile and where at least one 
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of the arms (as indicated at 237) extends in a direction which is diagonal relative to the square or 
rectangular profile of the integrated circuit (232-1). 

As to claim 7, Ohki et al discloses in figures 12-13 a semiconductor package, further 
comprising: a second integrated circuit ("chip" 232-3/232-4) disposed between the plate (231 & 
237) and the substrate (257). 

As to claim 8, Ohki et al discloses in figures 12-13 a semiconductor package, in which 
the plate (231 & 237) is in heat-conductive contact to the second integrated circuit ("chip" 232- 
3/232-4), whereby heat generated by the second integrated circuit ("chip" 232-3/232-4) is 
conducted away from the second integrated circuit ("chip" 232-3/232-4) by the plate (231/(240- 
242)). 

As to claim 9, Ohki et al discloses in figures 12-13 a semiconductor package in which the 
second integrated circuit ("chip" 232-3/232-4) is a flipchip. 

As to claim 10, Ohki et al discloses in figures 12-13 a semiconductor package and a 
corresponding method comprising: securing a heat-conductive plate (comprising elements 231 & 
237) over a substrate ("motherboard" 257), and mounting at least one integrated circuit ("CPU 
chip" 232-1) over the heat-conductive plate (231 & 237) with a heat-conductive connection 
therebetween, the heat conductive plate (231 & 237) having at least one portion (as indicated at 
237) extending laterally out from between the integrated circuit (232-1) and the substrate (257). 

As to claim 11, Ohki et al discloses in figures 12-13 a semiconductor package and a 
corresponding method, in which after mounting the integrated circuit (232-1) to the heat- 
conductive plate (231 & 237), the integrated circuit (232-1) is embedded in resin (235), the heat- 
conductive plate (231 & 237) extending laterally out of the resin (235). 
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As to claim 14, Ohki et al discloses in figures 12-13 a packaged semiconductor device 
comprising: a substrate ("motherboard" 257) including a plurality of contact regions (contacts 
between lead 237 and substrate 257) on an upper surface; a heat conductive plate (comprising 
elements 231 & 237) mounted over the substrate (257), the heat conductive plate (231 & 237) 
comprising a central portion and a plurality of arms (as indicated at 237) extending outwardly 
from the central portion; an integrated circuit (232-1) having a bottom surface mounted over the 
central portion of the heat conductive plate (23 1 & 237); and a plurality of electrical connections 
(such as 245, 241, 250, and 237) between an upper surface of the integrated circuit (232-1) and 
the contact regions (where substrate 257 contacts with the leads 237) of the substrate (257), the 
electrical connections (245, 241, 250, and 237) extending between adjacent ones of the arms 
(237) of the heat conductive plate (comprising 231 & 237). 

As to claim 15, Ohki et al discloses in figures 12-13 a packaged semiconductor device, 
wherein the heat conductive plate (comprising 231 & 237) further comprises a rim portion 
("wiring layer" 241) that surrounds the central portion and is thermally connected to the central 
portion by the plurality of arms (237). ' 

As to claim 16, Ohki et al discloses in figures 12-13 a packaged semiconductor device, 
wherein the heat conductive plate (comprising 231 & 237) includes four diagonal arms (237), 
each diagonal arm (237) extending outwardly from a corner of the central portion to the rim 
portion (241). 

As to claim 17, Ohki et al discloses in figures 12-13 a packaged semiconductor device, 
wherein the heat conductive plate (comprising 231 & 237) further includes four lateral arms 
(figure 13 discloses at least four lateral arms 237), each lateral arm (237) extending outwardly 
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from a side surface of the central portion of the plate (comprising 23 1 & 237) to the rim portion 
(241). 

As to claim 18, Ohki et al discloses in figures 12-13 a packaged semiconductor device, 
wherein the electrical connections (such as 245, 241, 250, and 237) comprise wire bonds (250). 

As to claim 20, Ohki et al discloses in figures 12-13 a packaged semiconductor device, 
wherein the central portion of the heat conductive plate (comprising 23 1 & 237) is affixed to the 
integrated circuit (232-1) by heat-conductive glue (bumps 245) and wherein the central portion 
of the heat conductive plate (comprising 23 1 & 237) is affixed to the substrate (257) by heat- 
conductive glue ("soldering") (see col. 15, lines 12-13; and col. 17, lines 60-65). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 3 and 13 are rejected under 35 U.S. C. 103(a) as being unpatentable over Ohki et 
al (U.S. 6,143,590) in view of Moden (U.S. 6,303,981). 

As to claim 3, Ohki et al discloses in figures 12-13 a semiconductor package in which the 
plate (241 and 237) includes a central region disposed between the substrate (240) and the 
integrated circuit (232-1) and arms (as indicated at 237) extending laterally from the central 
region with openings between them (see the openings between the central region and the arms of 
plate 241, 237). 
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Ohki et al does not disclose the integrated circuit being connected to the substrate by wire 
bonding in the openings. 

Moden discloses in figure 2A a semiconductor package comprising an integrated circuit 
("die" 16 A) being connected to the substrate ("lead frame segment" 18B) by wire bonding 
("bond wires" 3 6 A) in the openings (openings of 18A and 18B). Therefore, it would have been 
obvious to a person having ordinary skill in the art at the time the invention was made to modify 
the semiconductor package of Ohki et al by having the integrated circuit is connected to the 
substrate by wire bonding in the openings Moden for providing an electrical connection between 
the chip and the substrate in the semiconductor package. 

As to claim 13, Ohki et al discloses in figures 12-13 a semiconductor package and a 
corresponding method in which there are a plurality of said integrated circuits (232-1, 232-2, 
232-3 and 232-4), the plate (231 & 237) extending between each of the integrated circuits (232- 
1, 232-2, 232-3 and 232-4) and the substrate (257). 

Ohki et al does not disclose the method further including a singulation step in which the 
substrate and plate are cut to produce a plurality of semiconductor packages each including at 
least one of the integrated circuits. 

Moden discloses in figures 4A-4E a semiconductor package and a corresponding method 
comprising: a singulation step in which the substrate ("second leadframe" 28B) and plate 
("leadframe" 28A) are cut to produce a plurality of semiconductor packages (figures 4D-4E) 
each including at least one of the integrated circuits ("semiconductor dice" 16A). Therefore, it 
would have been obvious to a person having ordinary skill in the art at the time the invention was 
made to modify the semiconductor package of Ohki et al by having a singulation step in which 
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the substrate and plate are cut to produce a plurality of semiconductor packages each including at 
least one of the integrated circuits as taught by Moden for providing a plurality of semiconductor 
packages. 

5. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ohki et al (U.S. 
6,143,590) in view of Ohsawa et al (U.S. 2002/0031862). 

As to claim 6, Ohki et al does not disclose the plate includes at least one portion of 
increased thickness laterally outward from the integrated circuit. 

Ohsawa et al discloses in figures 2A-2D a semiconductor package comprising a plate 
(comprising elements 2 and 3) includes at least one portion (3) of increased thickness laterally 
outward from the integrated circuit ("LSI chip" 7). Therefore, it would have been obvious to a 
person having ordinary skill in the art at the time the invention was made to modify the 
semiconductor package of Ohki et al by having a plate that includes at least one portion of 
increased thickness laterally outward from the integrated circuit as taught by Ohsawa et al for 
supporting the semiconductor package when the semiconductor package is mounted a 
motherboard. 

6. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ohki et al (U.S. 
6,143,590) in view of Joshi (U.S. 4,069,498). 

As to claim 5, Ohki et al does not disclose the plate is grounded and electrically 
connected to at least one ground input of the integrated circuit. 
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Joshi discloses in column 1, lines 36-39 a heat plate is grounded ("ground potential") and 
electrically connected to at least one ground input of the integrated circuit ("chip"). Therefore, it 
would have been obvious to a person having ordinary skill in the art at the time the invention was 
made to modify the semiconductor package of Ohki et al by having a heat plate is grounded and 
electrically connected to at least one ground input of the integrated circuit as taught by Joshi for 
providing a good heat mechanism or good electrical conductors, and enhancing the heat transfer 
from the chip (col. 1, lines 45-68 in Joshi) 

7. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ohki et al (U.S. 
6,143,590) in view of Papageorge et al (U.S. 5,438,224). 

As to claim 19, Ohki et al does not disclose a plurality of balls disposed on a lower 
surface of the substrate, each of the balls electrically coupled to a respective one of the contact 
regions. 

Papageorge et al discloses in figure 1 a packaged semiconductor device comprising: a 
plurality of balls ("bumps" 159 disposed on a lower surface of the substrate (150), each of the 
balls (159) electrically coupled to a respective one of the contact regions (152). Therefore, it 
would have been obvious to a person having ordinary skill in the art at the time the invention was 
made to modify the semiconductor device of Ohki et al by having a plurality of balls disposed on 
a lower surface of the substrate, each of the balls electrically coupled to a respective one of the 
contact regions as taught by Papageorge et al for coupling the IC assembly or semiconductor 
package to circuitry of the external circuit board (see col. 5, lines 40-53 in Papageorge et al). 
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8. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ohki et al (U.S. 
6,143,590) in view of Sano et al (U.S. 5,952,714). 

As to claim 12, Ohki et al does not disclose a semiconductor package in which prior to 
securing the heat-conductive plate to the substrate a second integrated circuit is mounted on the 
substrate, the heat-conductive plate being secured to the substrate with the second integrated 
circuit between a portion of the plate and the substrate. 

Sano et al discloses in figure 5 a semiconductor package and a corresponding method in 
which prior to securing the heat-conductive plate ("lead frame" 24) to the substrate (42) a second 
integrated circuit ("chip" 41) is mounted on the substrate (42), the heat-conductive plate (24) 
being secured to the substrate (42) with the second integrated circuit (41) between a portion of 
the plate (24) and the substrate (24). Therefore, it would have been obvious to a person having 
ordinary skill in the art at the time the invention was made to modify the semiconductor package 
of Ohki et al by having the step df: prior to securing the heat-conductive plate to the substrate a 
second integrated circuit is mounted on the substrate, the heat-conductive plate being secured to 
the substrate with the second integrated circuit between a portion of the plate and the substrate as 
taught by Sano et al for providing an easy assembling process for the semiconductor package. 

Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Akram(U.S. 6,297,547) and Venkateshwaran et al (U.S. 6,388,336) disclose relevant 
prior art to the present invention.' 
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Contact Information 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thanh Y. Tran whose telephone number is (571) 272-21 10. The 
examiner can normally be reached on M-F (9-6:30pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Zandra Smith can be reached on (571) 272-2429. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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